The Afrotropical two-eyed orange lungless spider genus Diploglena Purcell, 1904 is revised. Both sexes of the South African type species, D. capensis Purcell, 1904 , are redescribed, as well as the females of the Namibian subspecies D. capensis major Lawrence, 1928 . The males of this species are described for the first time, and it is elevated to species level as D. major stat. n.; it is also recorded from Botswana and South Africa for the first time. Four new species are described: D. arida sp. n., D. dippenaarae sp. n. and D. proxila sp. n. from South Africa, and D. karooica sp. n. from South Africa and Namibia. All of the species are distributed in arid and semi-arid vegetation types, including desert, Nama and Succulent Karoo, fynbos and dry savannahs.
INTRODUCTION
The spider family Caponiidae is a small group of haplogyne spiders, currently represented by 15 genera and 90 species (World Spider Catalog 2015) . The family is richest in South and Central America, while the Old World fauna is represented by only four genera, all placed in Caponiinae sensu lato (i.e. non-nopines): the type genus Caponia Simon, 1887 (11 species) and the genus Diploglena Purcell, 1904 , represented by a single species and subspecies, from the Afrotropical Region; the recently described monotypic Laoponia Platnick & Jäger, 2008, endemic to Laos and Vietnam; and Iraponia KranzBaltensperger, Platnick & Dupérré, 2009, endemic to Iran. Caponiids are quite unusual among spiders by the considerable reduction in the number of eyes in several genera. In the subfamily Nopinae, particularly, all of the genera have the number of eyes reduced to either four or two (e.g. Jiménez et al. 2011; Dupérré 2014; Ruiz & Brescovit 2015) . Amongst the Caponiinae sensu lato, genera such as Caponia and Calponia Platnick, 1993 have eight eyes, with three pairs arranged around a central pair (Platnick 1993; Dippenaar-Schoeman & Jocqué 1997) . In cases of eye reduction, some species of Caponina Simon, 1891 and the genus Iraponia have six eyes, Notnops Platnick, 1994 has four eyes, and the genera Diploglena, Laoponia, Taintnops Platnick, 1994 and Tisentnops Platnick, 1994 only have two eyes (Platnick 1994a, b; Platnick & Jäger 2008; Kranz-Baltensperger et al. 2009) . Diploglena is unusual among the Caponiinae sensu lato by the distally widened endites, also present only in Tisentnops (Platnick 1994b: fig. 26; Platnick & Jäger 2008: fig. 27 ), with the two genera separated by the presence of squared denticles on the anterior margin of the endites in Tisentnops (Platnick 1994b) .
In the present contribution the genus Diploglena is revised, the type species (D. capensis Purcell, 1904 ) is redescribed, the subspecies D. capensis major Lawrence, 1928 is elevated to species level as D. major stat. n., and four new species are described from southern Africa (D. arida sp. n., D. dippenaarae sp. n., D. karooica sp. n. and D. proxila sp. n.). Although D. capensis was recently redescribed by Platnick and Jäger (2008) , most of the specimens they examined were misidentified as D. capensis and correspond to some of the new species described here.
MATERIAL AND METHODS
The specimens included in this study were measured and described using a Nikon SMZ800 stereomicroscope with a measuring eyepiece. Digital photographs were taken of various structures using a Nikon DS-L3 camera system attached to the Nikon SMZ800. A series of photographs were stacked using Combine ZM imaging software (Hadley 2008) to increase depth of field. Digital photographs of the male palps were traced using Corel X4, before final line drawings were made. Female epigynes were dissected from the abdomens of at least one female specimen per species using 0-size insect pins. Following Ruiz and Brescovit (2015) , they were then cleared in eye lens cleaning solution (Abbott Total Care®) for 48 hours, after which they were rinsed three times with clean 70 % ethanol and cleaned for 1 minute in a Labcon 5019U ultrasonic bath before study and photography, as above.
Due to the scarcity of material of these spiders, only one male and one female of D. major stat. n. were studied using scanning electron microscopy (S.E.M.). Material was left overnight in absolute ethanol, critical point dried with a Tousimis critical point dryer (Rockville, Maryland, USA.) and carbon dioxide drying gas, glued to aluminium stubs, and sputter coated with gold using a BIO-RAD (Microscience Division) Coating System (london, UK) three times (at 30 μm each). The material was examined in a Shimadzu SSX-550 scanning electron microscope and digital photographs were taken.
The following abbreviations are included in the descriptions: AL -abdomen length; AW -abdomen width; CL -carapace length; CLER -carapace length : eye ratio; CWcarapace width; ESTR -epigynal sclerite distance : trachea distance ratio; SL -sternum length; SW -sternum width; TL -total length. The CLER is a ratio proposed here as the proportional distance between the carapace length and the distance from the anterior margin of the carapace to the anterior margin of the pair of eyes (i.e. clypeus). The ESTR is a ratio proposed here that compares the distance between the lateral margins of the posterior tracheal openings with the distance between the lateral margins of the transverse sclerotised strips in the epigastric area (Fig. 14) .
Material used in this study is deposited in the following collections (curators are given in parentheses):
CAS -California Academy of Sciences, San Francisco, U.S.A. (C. Griswold, A. Carmichael); NCA -National Collection of Arachnida, ARC-Plant Protection Research Institute, Pretoria, South Africa (A. Dippenaar-Schoeman, P. Marais); NMBA -National Museum, Bloemfontein, South Africa (L. Lotz); NMSA -KwaZulu-Natal Museum, Pietermaritzburg, South Africa (C. Stoffels); MRAC -Royal Museum for Central Africa, Tervuren, Belgium (R. Jocqué); SAMC -Iziko South African Museum, Cape Town, South Africa (D. Larsen); SMN -State Museum of Namibia, Windhoek, Namibia (T. Bird, H. Inana).
TAXONOMY
Family Caponiidae Simon, 1890 Genus Diploglena Purcell, 1904 Diploglena Purcell, 1904 Dippenaar-Schoeman & Jocqué 1997: 118, fig. 61b; Jocqué & DippenaarSchoeman 2006: 88, fig. 21d; Platnick & Jäger 2008: 7. Type species: Diploglena capensis Purcell, 1904 , by monotypy.
Figs 1-4. Digital microscope photographs of Diploglena arida sp. n. female (1, 2) and male (3, 4) paratypes:
(1) dorsal habitus; (2) sternum and mouthparts; (3) chelicerae, posterolateral view, arrow indicating stridulatory file on anterolateral surface of paturon; (4) chelicerae, posterior view, arrow indicating translucent distal lobe. Scale bars: (1) = 5.0 mm; (2) = 1.0 mm; (3, 4) = 0.5 mm.
Diagnosis: Diploglena can be distinguished from the only other Afrotropical genus, Caponia, by the reduction of the eyes from eight to a single pair (Figs 1, 7) , which are presumably the anterior median pair (Jocqué & Dippenaar-Schoeman 2006) . Further, Diploglena can be separated from Caponia by the male palp with a short embolus and associated membranous conductor, which form a separate structure to the tegular apophysis (64) (65) (66) , while in Caponia these structures are found together distally on a stalk-like extension of the tegulum (Purcell 1904: figs 28-35) . Diplo glena shares with the South American genus Tisentnops the distally widened endites (Figs 2, 8) and the presence of a single pair of eyes, but can be separated from it by the lack of a series of squared denticles on the anterior margin of the endites (Platnick 1994b: fig. 26 ). Description: Carapace oval, clearly narrowed, rounded anteriorly, somewhat flattened, slightly concave posteriorly (Figs 1, 5); surface with network of fine shallow subrectangular pits (Fig. 6) , with scattered short fine setae, particularly around periphery and medially; longer thickened setae in oval cluster medially on thoracic region, also on clypeus (Fig. 1) ; eyes reduced to single pair (anterior medians), surrounded by black pigment, about five times their diameter from anterior margin of carapace (Fig. 1) ; eyes
Figs 5-13. Scanning electron microscope photographs of Diploglena major Lawrence, 1928 female (5-7, 12 ) and male (8-11, 13): (5) carapace, dorsolateral view; (6) detail of carapace integument; (7) paired eyes; (8) endites, labium and anterior end of sternum; (9) right chelicera, antero-retrolateral view; (10) detail of cheliceral stridulatory file; (11, 12) stridulatory pick on palpal femora; (13) left chelicera, posterior view. Abbreviations: La -laminate keel on mesal margin of chelicera; Lo -lobe on distal margin of chelicera.
separated by approximately one-quarter their diameter (Fig. 7) . Sternum and labium separated by very fine suture, almost appearing fused ( Figs 2, 8) ; labium elongate pentagonal, distal end unsclerotised; endites narrow proximally, widened distally, without distinct serrula, anteromedian corners unsclerotised (Figs 2, 8) ; sternum oval, covered in short fine curved setae; precoxal triangles present, intercoxal sclerites present between all coxal pairs, also between endites and coxae I (Fig. 2) Lawrence, 1928 . Abbreviations: lt -lateral sieve trachea; mt -anterior branches of paired median tubular tracheae; pb -posterior branches of paired median tubular tracheae; r -seminal receptacle; s -membranous sac extending from seminal receptacle; sd -distance between lateral ends of transverse sclerotised strips; td -distance between lateral ends of posterior tracheal spiracles. Scale bars = 0.5 mm.
mem branes with isolated, weakly sclerotised epimeric sclerites dorsally above coxal pairs. Chelicerae with stridulatory file on antero-retrolateral surface of paturon (Figs 3, 9, 10), with corresponding stridulatory pick on prolateral surface of palpal femur, at approximately one-fifth its length; stridulatory pick of males forming nearly equilateral triangle (Fig. 11 ), in females with additional distal thorn-like projection (Fig. 12) ; chelicerae with fangs long, slender, strongly curved; paturon with translucent lamina, extending narrowly along mesal margin, continuing as broad membranous lobe along distal margin of paturon (Figs 4, 13); teeth absent; anteromedian margins of paturon with long bristles converging medially (Fig. 1 on distal surface (Figs 32, 35) . legs dorsally covered in short curved fine setae, arranged in distinct longitudinal rows dorsally on femora, patellae and tibiae, with naked lines between them (Figs 1, 36); leg spines absent; legs I more robust than II-IV, particularly the femora, patellae and tibiae, more so in males, legs II slightly thicker than III and IV (Fig. 1) ; retrolateral patellar indentations slit-like ( Fig. 37 ), broader proximally than distally, running nearly entire length of patellae, with lyriform organ at distal end (Fig. 38) ; tibiae, metatarsi and tarsi with several trichobothria (Fig. 39) ; metatarsi and tarsi entire, lacking pseudosegmentation or ventral laminate keel on anterior metatarsi and/or tarsi; metatarsi and tarsi I and II of males with several thicker ventral setae with enlarged bases, resembling cuspules, sometimes on a slight mound, absent in females; tarsal organ oval, with five conspicuous radiating ridges (Fig. 40) -4, 14, 19, 26, 27, 48-50 Diploglena capensis Purcell, 1904 : Platnick & Jäger 2008 .
Etymology: The species is named for the arid habitats that it occupies in the Northern Cape Province of South Africa. Diagnosis: Males of D. arida sp. n. are most similar to D. capensis, but can be separated by the shape of the tegular apophysis (subtriangular as opposed to slightly curved distally), the clearly larger membranous conductor, and the relative orientation of the embolus and tegular apophysis: tips in the same transverse plane in D. arida sp. n., while the tegular apophysis is clearly more distal and further from the embolus tip in D. capensis . Females are similar to D. dippenaarae sp. n., but can be separated by the narrow unsclerotised patch on the anterior epigynal plate, which is only as broad as the transverse sclerotised strips (as broad as the lateral margins of the posterior tracheal openings in the other species). Description: Male (holotype, NCA 98/291). Carapace and chelicerae bright orange; sternum and mouthparts orange, darker around margins; leg I yellow-orange and legs II-IV creamy-yellow, metatarsi and tarsi slightly darker; abdomen cream dorsally and ventrally. Palpal femora and patellae yellow-orange, tibiae and cymbium orange; palpal tegulum with embolus more than twice as long as broad, directed prolaterally distally at approximately 11 o'clock; membranous conductor triangular, directed dorsally; embolus and tegular apophysis orientated transversely relative to one another; tegular apophysis subtriangular, directed retrolaterally ventrally at approximately 2 o'clock, distal end thin, weakly sclerotised, partly translucent; tips of tegular apophysis and embolus in same transverse plane (Figs 48-50) . Carapace yellow-orange; chelicerae orange-brown; sternum and mouthparts orange, darker around margins; leg I and II yellow, metatarsi and tarsi yellow-orange, legs II-IV with creamy-yellow femora, remaining segments yellow; abdomen cream dorsally and ventrally. Palpal femora and patellae yellow, tibiae and tarsi yellow-orange. External genitalia with weakly sclerotised anterior plate, with broad arch-shaped unsclerotised patch in front of paired slightly recurved sclerotised strips (Fig. 14) ; ESTR 1:0.54-1:0.64. Distribution: Known only from the arid northern parts of the Northern Cape Province, South Africa (Fig. 63) . Diploglena capensis Purcell, 1904 Figs 15, 20, 51-53 Diploglena capensis Purcell, 1904: 170, pl Carapace yellow; chelicerae yellow-orange; sternum and mouthparts creamy-yellow, darker around margins; leg I creamy-yellow, legs II-IV cream; abdomen cream dorsally and ventrally. Palpal femora and patellae creamy-yellow, tibiae and tarsi yellow. External genitalia with weakly sclerotised anterior plate, with broad subtriangular unsclerotised patch in front of paired slightly recurved sclerotised strips (Fig. 15) Remarks: The syntypes are in poor condition and are entirely bleached, making it difficult to reliably redescribe the species from the types. The male specimen with both palps intact is designated here as the lectotype, and the second male (missing the right palp) and female are designated as paralectotypes. The original description of D. capensis mentions three males, four females and two juveniles from St Helena Bay, but only two males and a single female were found in SAMC on request of the types. Another subadult female from St Helena Bay (SAMC 12904) was not labeled as a type. The female specimen mentioned from Malmesbury is a subadult female, while the female specimen listed from Cape Peninsula could not be traced. Distribution: Known only from two localities in the Western Cape Province, South Africa (Fig. 63) .
Diploglena dippenaarae sp. n. Carapace and chelicerae bright orange, pits on carapace yellow-orange, giving mottled appearance; sternum and mouthparts yellow-orange, darker around margins; leg I bright yellow-orange, metatarsi and tarsi slightly darker, legs II-IV yellow, tarsi creamy-yellow; abdomen cream dorsally and ventrally. Palpal femora and patellae bright yellow-orange, tibiae and cymbium orange; palpal tegulum with slightly curved embolus, twice as long as broad, directed distally at approximately 12 o'clock; membranous conductor triangular, directed dorsally; embolus and distal lobe of tegular apophysis at slightly obtuse angle relative to one another; tegular apophysis comprising rounded basal lobe distally on tegulum, with triangular distal lobe directed retrolaterally ventrally at approximately 3 o'clock; tip of embolus slightly more distal than tip of tegular apophysis (Figs 54-56) . Coloration as in male. Palpal femora and patellae yellow-orange, tibiae and tarsi orange. External genitalia with weakly sclerotised anterior plate, with broad arch-shaped unsclero tised patch in front of paired slightly recurved sclerotised strips (Fig. 16) Distribution: Known only from two localities in the vicinity of Saldanha Bay in the Western Cape Province, South Africa (Fig. 63) .
Diploglena karooica sp. n. Figs 17, 22, 23, [57] [58] [59] Diploglena capensis Purcell, 1904 : Platnick & Jäger 2008 .
Etymology: Named for the Nama Karoo habitats from which this species originates. Carapace bright yellow-orange; chelicerae orange-brown; sternum and mouthparts yellow-orange, darker around margins; leg I yellow-orange, metatarsi and tarsi slightly darker, legs II-IV creamy-yellow; abdomen cream dorsally and ventrally. Palpal femora and patellae yellow-orange, tibiae and cymbium orange; palpal tegulum with curved embolus, at least twice as long as broad, directed distally at approximately 1 o'clock; membranous conductor triangular, directed dorsally; embolus and distal lobe of tegular apophysis perpendicular relative to one another; tegular apophysis comprising rounded basal lobe distally on tegulum, with triangular distal lobe directed retrolaterally at approximately 4 o'clock; tip of embolus clearly more distal than tip of tegular apophysis (Figs 57-59) . Carapace bright yellow-orange; chelicerae orange; sternum and mouthparts yelloworange, darker around margins; leg I yellow-orange, metatarsi and tarsi slightly darker, legs II-IV yellow; abdomen cream dorsally and ventrally. Palpal femora and patellae yellow-orange, tibiae and tarsi orange. External genitalia with weakly sclerotised anterior plate, with broad subtriangular unsclerotised patch in front of paired straight transverse sclerotised strips (Fig. 17) ; ESTR 1:0.61-1:0.62. Remarks: The female from Daberas in southern Namibia (? in Fig. 63 ) has a badly wrinkled abdomen and the genitalia could not be compared with other material of D. karooica sp. n. and D. arida sp. n., which occur in the same general area of southern Africa. Since only D. karooica sp. n. has been collected from southern Namibia, this specimen is assumed to belong to this species. Collection of fresh material, especially males, from this part of Namibia will shed light on its true identity. Because of this uncertainty this specimen is not designated as a paratype. In addition, Poller (2005) collected "Diploglena capensis" at two sites in southern Namibia (two triangles in Fig. 63 ) as part of a study of dune-dwelling arthropods: Middelpos (28°14'12.7"S 17°51'11.3"E) and Oase (27°13'57.2''S 17°54'28.4''E). The whereabouts of this material, identified by the author of this paper, are unknown, but it is likely that these specimens correspond to D. karooica sp. n. based on the revised biogeographical data presented here, and not D. capensis.
The disjunct distribution of D. karooica sp. n., with populations in the southwestern parts of South Africa, northern-western parts of the Northern Cape and southern Namibia suggests that the species should be widespread throughout this range, but has just been poorly sampled. Male palpal structure is consistent between all of these populations, so there is no doubt as to the distribution data presented here. Distribution: Broadly distributed from southern Namibia to southwestern South Africa (Fig. 63) . Lawrence, 1928, stat. n. Figs 5-13, 18, 24, 25, 28-47, 60-62 Diagnosis: Males of D. major can be easily separated from congeners by the relatively short embolus, which is as long as broad (approximately twice as long as broad in other Diploglena), and the orientation of the distal end of the tegular apophysis, which is directed slightly towards the distal end of the cymbium (Figs 60-62 ). Females are distinct by the anterior margin of the epigastric furrow overlapping and entirely obscuring the transverse sclerotised strips (Fig. 18) , which can only be examined by pulling this lip anteriorly, while in the other species these strips are clearly visible. Remarks: The abdomen of the female holotype is somewhat shriveled in its present state. Lawrence (1928) indicated its body length as 9.3 mm, making this the largest specimen of Diploglena known. The other females collected within the distribution range of D. major are mostly less than 7 mm in length, but considerable variation was also found amongst the males from the Selkirk Mine population in Botswana. The identical palpal structure of the single male from subcoastal Namibia (one of the southernmost localities in Fig. 63 ) with those from eastern Botswana indicates that this species is widespread across the arid and semi-arid northern parts of the subcontinent, and thus it is unlikely that the holotype of D. major (northernmost Namibian locality in Fig. 63 ) represents a different species to the others, despite its considerably larger size.
Diploglena major
Distribution: Known from western Namibia, recorded from eastern Botswana and the northern parts of South Africa for the first time (Fig. 63) .
Diploglena spp. Remarks: Several depositories examined consisted only of immature or subadult specimens that could not be definitively attributed to any of the species described here. However, the localities provide an important indication of the distribution of the genus in southern Africa (Fig. 63) . Further collecting in these areas should be encouraged to find adults and confirm their identification. 
ADDENDUM
Following acceptance of this manuscript for publication, the author received a depository containing a male and female Diploglena as part of a mixed spider loan from the National Museum in Bloemfontein, South Africa (NMBA). Examination of these specimens showed them to represent another new species. For the sake of completion, and avoiding a separate publication to describe this species, the journal editor kindly allowed the inclusion of this species' description as an addendum to this paper.
Diploglena proxila sp. n.
Figs 64-68 Etymology: The species name is Latin for broad, referring to the broad base of the tegular apophysis of the male palp. Diagnosis: Males of D. proxila sp. n. are most similar to those of D. capensis and D. major, with which it shares the distal lobe of the tegular apophysis projecting considerably beyond the distal margin of the tegulum. It can be separated from D. capensis by the much broader basal lobe of the tegular apophysis, and from D. major by the much larger distal lobe of the tegular apophysis and clearly longer embolus (compare Fig. 65 with Figs 52 and 61). The shape of the epigyne in the females resembles that in D. major, particularly the partially obscured sclerotised strips (compare Fig. 67 with Fig. 18 Carapace and chelicerae bright orange, chelicerae slightly darker, pits on carapace yellow-orange, giving mottled appearance; sternum and mouthparts yellow-orange, darker around margins; leg I bright yellow-orange, legs II-IV slightly paler, with distal ends of metatarsi and entire tarsi creamy-yellow; abdomen cream dorsally and ventrally. Palpal femora, patellae and tibiae bright yellow-orange, cymbium slightly paler; palpal tegulum with slightly curved embolus, twice as long as broad, directed prolaterally at approximately 10 o'clock; membranous conductor triangular, directed dorsally; embolus and distal lobe of tegular apophysis at nearly right angle to one another; tegular apophysis comprising broad basal lobe distally on tegulum, with triangular distal lobe directed distally at approximately 1 o'clock; tip of tegular apophysis projecting considerably beyond distal tegular margin, clearly more distal than tip of embolus (Figs 64-66 ). Coloration as in male. Palpal femora, patellae and tibiae yellow-orange, tarsi orange. External genitalia with weakly sclerotised anterior plate, lateral margins nearly parallel anteriorly, sclerotisation extending obliquely from the posterolateral edge, with broad narrow unsclerotised patch in front of paired slightly recurved sclerotised strips (Fig. 67) ; internal structure as for congeners (Fig. 68) 
